The most extended classes of organometallic compounds of d transition metals and f-elements contain the cyclopentadienyl ligand (C 5 H 5 ) 2 or its alkyl substituted derivatives (C 5 H 52n R n ) 2 . These anions, with their tunable steric and electronic effects, proved beneficial for the stabilization of metal species in both low and high oxidation states, and favored the emergence of novel structural and reactivity patterns.
1 Cyclopentadienyl ligands are also ubiquitous in uranium chemistry, which has witnessed a spectacular development during the last decade with the synthesis, structure and reactions of low-valent mono-, bis-and tris(pentamethylcyclopentadienyl) complexes.
2-6
Highlights in these advances concern the chemical behavior of the U(III) complexes U(C 5 5 ]X 2 (X 5 I, OTf, BPh 4 ) which represent a novel type of linear metallocenes. 6 These results were an incitement to perform theoretical calculations which clarified the crucial role of the 5f orbitals in the metal-ligand interaction.
7
Stabilization of high-valent organouranium complexes, especially those of the trans dioxo uranyl ion {UO 2 } 2+ which is the most stable species in the +6 oxidation state, is a long-standing challenge. All attempts to synthesize cyclopentadienyl uranyl compounds were unsuccessful, 2,8 leading to the formation of dark orange solutions and the eventual decomposition of the uranyl ion into unidentified U(IV) species. Such reactions have been however recently revisited. In an attempt to produce the dioxo species UO 2 (Cp9) 2 (Cp9 5 1,2,4-tBu 3 C 5 H 2 ) by addition of pyridine N-oxide onto U(Cp9) 2 Cl 2 K, Duval et al. isolated the polynuclear compound U 6 (Cp9) 4 O 13 (bipy) 2 , a unique U(V) oxide with an isopolyoxometalate core, 9 whereas we found that reactions of UO 2 X 2 (X 5 OTf, I) with C 5 R 5 2 anions (R 5 H, Me) constitute convenient routes to stable neutral and anionic pentavalent uranyl(V) complexes. 10 These results question the stability of the UO 2 (C 5 R 5 ) n X 22n (n 5 1, 2) species and/or the methods of their preparation. Moreover, one could consider that such complexes with an g 5 -coordinated cyclopentadienyl group might not be attainable for steric and electronic reasons, in view of the classical bipyramidal geometry of uranyl complexes in which the ligands are located in the equatorial plane.
Here 3 with 2 molar equivalents of pyridine N-oxide (pyO),{ a well known oxygen transfer reagent useful for the preparation of low-and high-valent actinide oxo complexes. 9, 13 This synthesis of 1 requires the transfer of two electrons, probably coming from a C 5 Me 5 2 and a CN 2 ion. After 3 h in refluxing THF, brown crystals of 1 were deposited in almost quantitative yield and were characterized by X-ray diffraction analysis; this reaction was much more rapid in acetonitrile, being complete after 1 h at 110 uC. However, in both cases, 1 could not be separated from the released salt NEt 4 CN which has similar solubility. Single crystals of 1 were picked up from their mixture with the released salt. A view of the anion [UO 2 (C 5 Me 5 )(CN) 3 ] 22 of 1 is shown in Fig. 1 with selected bond lengths and angles. § Considering the cyclopentadienyl ligand as monodentate, the configuration of the complex is distorted tetragonal bipyramidal (or octahedral) with the almost linear UO 2 fragment perpendicular to the equatorial plane defined by the U and three coordinating C atoms of the cyanide ions and the centroid of the C Compound 1 is a rare example of a uranyl complex containing U-C bonds, with the aforementioned cyanide compound, the bisiminophosphorane complex UO 2 Cl(g 3 -CH{Ph 2 PNSiMe 3 } 2 ) (THF) and its derivatives, 18 and a few N-heterocyclic carbene complexes. 19 More outstandingly, the structure of 1 represents a novel coordination geometry for the uranyl ion which almost invariably adopts a polygonal bipyramidal configuration; 20 ). 12 The two major n(CN) absorption bands at 2090 and 2069 cm 21 + species, with varying coordination environments, could be attainable. We are currently trying to isolate stable UO 2 (C 5 R 5 )X (X 5 halide) complexes as well as the pentavalent congeners UO 2 (C 5 R 5 ). Both types of compounds should be promising precursors for further developments in the organometallic chemistry of uranium and for the preparation of soluble uranium oxides, which represent an attractive field of investigation for their fundamental aspects and applications.
We thank the Direction de l'Energie Nucléaire of the Commissariat à l'Energie Atomique for its financial support. 
Notes and references

